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(54) HOLOGRAM RECORDING MATERIAL, HOLOGRAM RECORDING MEDIUM AND 
PRODUCTION OF HOLOGRAM USING THE SAME 

(57)Abstract: 

PURPOSE: To provide a hologram recording material and hologram recording medium 
having a high sensitivity over a wide wavelength region, chemical stability, excellent 
resolution, diffraction sensitivity and transparency and excellent light resistance and a 
process for production of a hologram by using this material and this medium. 
CONSTITUTION: This hologram recording material contains a high-molecular polymer 
without having an arom. ring or heterocycle in the molecule (A), a monomer contg. a sulfur 
atom and an aliphat. condensed polycyclic group in the molecule (B), visible 
lightsensitizing dye (C) and a photopolymn. initiator (D). This hologram recording medium 
is obtd. by forming this hologram recording material as a photosensitive film on a base 
material. This process for production of the hologram comprises subjecting the hologram 
recording medium to hologram exposing, then applying light or heat thereto at the time of 
forming the hologram by using the hologram recording medium described above. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The macromolecule polymer (A) which does not have a ring or heterocycle in 
intramolecular, the monomer (B) which contains a sulfur atom and an aliphatic series condensed 
multi-ring radical in intramolecular, light sensitizing dye (C), the hologram record ingredient 
containing a photopolymerization initiator (D). 

[Claim 2] The hologram record ingredient with which the monomer (B) in claim 1 which contains a 
sulfur atom and an aliphatic series condensed multi-ring radical in intramolecular is characterized by 
being either of the compounds which is expressed by the general formula (1). 
[Formula 1] 
-&5£ (1) 



x-s 






S-X 



X-S- 




(However, as for integer [ of 1 or 2 ], R, and R f , a hydrogen atom or an alkyl group, and S express 
[ n ] the polymerization nature substituent in which sulfur atom, X, and X' contains an acryloyl 
radical, a methacryloyl radical, or one or more allyl group) 

[Claim 3] The hologram record medium with which a hologram record ingredient according to claim 
1 forms a sensitization layer, and changes on a transparent base material optically. 
[Claim 4] The manufacture approach of the hologram characterized by applying light or heat after 
carrying out hologram exposure of the hologram record medium according to claim 3. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hologram record ingredient and hologram 
record medium which were brought into the large wavelength field, are high sensitivity, are stability 
chemically, and were excellent in resolution, diffraction efficiency, and transparency, and were 
excellent in lightfastness, and the manufacture approach of a hologram using it. 
[0002] 

[Description of the Prior Art] After exposing conventionally the hologram record medium which 
consists of a photopolymer to the interference pattern of a radiant ray as the manufacture approach of 
a hologram using a photopolymer, the method of performing the development by the developer is 
proposed. For example, it sets to JP,62-22152,B. The sensitized material which combined the 
polyfunctional monomer and photopolymerization initiator which have two or more ethylene nature 
unsaturated bonds with the polymer which should turn into support The 1st process exposed to the 
interference pattern of a radiant ray, the 2nd process which this sensitized material is processed 
[ process ] with the 1 st solvent, and makes this sensitized material swell, The manufacture approach 
of the hologram using a photopolymer characterized by coming to provide the 3rd process which it 
processes [ process ] with the 2nd scarce solvent of a swelling operation, and makes this sensitized 
material contract is indicated. Although the hologram which was excellent in points, such as 
diffraction efficiency, resolution, and environmental capability-proof, can be manufactured if the 
well-known technique concerned is followed The complicated nature on manufacture of having 
adopted the wet process process in manufacture of a hologram, or it is inferior to a sensibility 
property and a sensitization wavelength area property, Moreover, it had a fault, like problems, such 
as a fall of the transparency by the development unevenness and milkiness resulting from the 
opening produced at the time of solvent immersion actuation or a crack, arise. 
[0003] On the other hand, the hologram record ingredient which can manufacture a hologram only 
by interference exposure as only down stream processing is known for "applied optics", the 15th 
volume, No. 2, and 534 pages (1976) as a well-known technique, without needing the development 
process by the developer in the production process of a hologram. This consists of combination of 
the monomer of a low refractive index, and the nonresponsive matter of a high refractive index. 
Furthermore, in JP,3-36582,A and JP,3-249785,A, the hologram record ingredient characterized by 
combining the allyl compound monomer from which a refractive index and polymerization nature 
are different, and an acrylic monomer is indicated. If this well-known technique is followed, it is 
proved by a "holographic display study group report", the 10th volume, No. 1, and 3 pages (1990) 
that the volume phase mold hologram of high diffraction efficiency can be manufactured. However, 
since they was using the monomer which has a fluidity as a principal component, each of these well- 
known techniques needed to perform beforehand processing for controlling the fluidity of a film, 
such as heat-treating before hologram exposure, and actuation became complicated and they had a 
fault, like control of thickness is difficult. 

[0004] Moreover, the hologram record ingredient (reaching) using the photopolymer similarly which 
can manufacture a hologram only by interference exposure, or its manufacturing method is indicated. 
For example, in JP,2-3081,A, the photopolymerization nature constituent for hologram record and 
the element for refractive-index images which are characterized by consisting of the thermoplastic 
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polymer of solvent fusibility, a liquid ethylene nature monomer, and a photopolymerization initiator 
are indicated. In this photopolymerization nature constituent for hologram record, in order to enlarge 
the refractive-index modulation produced in the exposure to the interference pattern of a radiant ray, 
either the polymer or the monomer consists of combination of the ingredient which has a substituent 
containing a ring or a halogen atom. However, we were anxious about the xanthochroism of the 
hologram under exposure among an environment by use of the compound of these aromaticity or 
halogen atom content, and a hologram record ingredient which does not use the compound group 
containing the ingredient which raises weatherability further, i.e., aromatic series, and a halogen 
atom was desired. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention offers the hologram record ingredient and 
hologram record medium which were brought into the large wavelength field, are high sensitivity, 
are stability chemically, and were excellent in resolution, diffraction efficiency, and transparency, 
and were excellent in lightfastness, and the simple manufacture approach of a hologram using it. 
[0006] 

[Means for Solving the Problem] this invention persons result in this invention, as a result of 
inquiring wholeheartedly in consideration of the above many points that the above-mentioned 
purpose should be attained. 

[0007] Namely, the macromolecule polymer with which invention of the first of this invention does 
not have a ring or heterocycle in intramolecular (A), It is the hologram record ingredient which 
contains the monomer (B) containing a sulfur atom and an aliphatic series condensed multi-ring 
radical, light sensitizing dye (C), and a photopolymerization initiator (D) in intramolecular. The 
second invention It is the hologram record medium with which this hologram record ingredient 
forms a film, and changes on a transparent base material optically. The third invention After carrying 
out hologram exposure of this hologram record medium in creating a hologram using this hologram 
record medium, it is the manufacture approach of the hologram characterized by applying light or 
heat. 

[0008] Hereafter, this invention is explained extensively. First, the macromolecule polymer (A) 
which does not have in intramolecular the ring or heterocycle used by this invention is illustrated. As 
this main thing, the homopolymer of a vinyl monomer or the copolymer of two or more components 
is raised. For example, methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, pentyl, 
neopentyl one, hexyl, heptyl, Octyl, nonyl, dodecyl, 2-methylbutyl, 3-methylbutyl, 2-ethyl butyl, 1, 
3-dimethyl butyl, 2-ethylhexyl, 2-methyl pentyl, cyclohexyl, adamanthyl, isobomyl, The shape of a 
chain, such as dicyclopentanil and tetrahydrofiirfuryl, the shape of branching, the polymer of the 
acrylic ester (meta) monomer of annular alkyl, The polymer of the acrylic ester monomer which has 
hydroxyl groups, such as 2-hydroxyethyl, 2-hydroxypropyl, and 4-hydroxy butyl, (meta), The 
polymer of the acrylic ester (meta) monomer containing epoxy groups, such as glycidyl (meta) 
acrylate, The polymer of the acrylic ester (meta) monomer containing amino groups, such as N and 
N-dimethylaminoethyl, N, and N-diethylaminoethyl and t-butylamino ethyl, The polymer of the 
vinyl monomer containing carboxyl groups, such as an acrylic acid, an itaconic acid, a maleic acid, 
and 2-(meta) acryloyloxypropyl hexahydrophthalic acid, (Meta) The polymer of phosphoric-acid 
radical content (meta) acrylic ester monomers, such as ethyleneoxide denaturation phosphoric-acid 
(meta) acrylate, The polymer of vinyl monomers, such as acrylamide, N-butyl acrylamide, N,N- 
dimethylacrylamide, N-vinyl pyrrolidone, acrylonitrile, vinyl acetate, vinyl butyral, a vinyl acetal, 
and a vinyl formal, is raised. Furthermore, the copolymer of two or more components of these vinyl 
monomer is mentioned. 

[0009] Especially, in this invention, polyvinyl acetate, a polyvinyl butyral, a polyvinyl acetal, and a 
polyvinyl formal are raised as what that does not have a ring or heterocycle in intramolecular and is 
desirable as a giant-molecule polymer (A). 

[0010] Below, the monomer (B) which is used by this invention and which contains a sulfur atom 
and an aliphatic series condensed multi-ring radical in intramolecular is explained. With the 
monomer (B) which contains a sulfur atom and an aliphatic series condensed multi-ring radical in 
intramolecular here To intramolecular, bicyclic terpene frames and bicyclo pentadienes, such as a 
PINANIRU radical, a bornyl radical, an isobomyl radical, and a Foehn thienyl radical, What has 
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aliphatic series condensed multi-ring structures, such as a tricyclo pentadiene frame, is shown. For 
example, isobornyl thio acrylate, isobomyl thio methacrylate, Norbornyl thio acrylate, norbornyl thio 
methacrylate, Bomyl thio acrylate, bornyl thio methacrylate, PINANIRU thio acrylate, PINAMRU 
thio methacrylate and these ethylene oxide, the acrylate by which propylene oxide denaturation was 
carried out and methacrylate, and an ant rate are mentioned. 

[001 1] Furthermore, as an especially desirable thing, it is a general formula (1) as a monomer (B) 
which contains a sulfur atom and an aliphatic series condensed multi-ring radical in intramolecular in 
this invention. 
[0012] 




It is raised that it is either of the compounds which is expressed with (however, a hydrogen atom or 
an alkyl group, and S express [ n ] the polymerization nature substituent in which sulfur atom, X, and 
X' contains an acryloyl radical, a methacryloyl radical, or one or more allyl group as for integer [ of 
1 or 2 ], R, and R 1 ). 

[0013] As a monomer (B) which was suitable for such a purpose and which contains a sulfur atom 
and an aliphatic series condensed multi-ring radical in intramolecular, the sulfur-containing acrylic 
ester indicated by the ** sulfur methacrylic ester indicated by JP,5-1 1 108,B, the tricyclodecane 
ethylene oxide denaturation (meta) acrylic-acid monomer indicated by JP,62-283109,A, the 
tricyclodecane ethylene oxide denaturation (meta) acrylic-acid polymerization nature monomer 
indicated by JP,63-268707,A, and JP,5-230013,A is mentioned, for example. 

[0014] Since the monomer (B) which contains a sulfur atom and an aliphatic series condensed multi- 
ring radical in the intramolecular of these single strings has a high refractive index, A large 
refractive-index difference with the macromolecule polymer (A) which does not have a ring or 
heterocycle in intramolecular can be taken. When hologram record by the interference pattern of a 
radiant ray is performed, it becomes possible to raise extremely the lightfastness of the hologram 
which the hologram which has high diffraction efficiency was made to create, and things were made, 
and was optically formed highly [ transparency ] since xanthochroism was very low. 
[0015] Below, the light sensitizing dye (C) used by this invention is explained. These give 
absorption to the light of a visible region, and they are added in order to raise the activity over light. 
As an example of such light sensitizing dye (C) The partial saturation ketones represented by a 
chalcone derivative, the dibenzal acetone, etc. 1, 2-diketone derivative which are represented by 
benzyl, the camphor quinone, etc., A benzoin derivative, a fluorene derivative, a naphthoquinone 
derivative, an anthraquinone derivative, A xanthene derivative, a thioxanthene derivative, a xanthone 
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derivative, a thioxan ton derivative, A coumarin derivative, a keto coumarin derivative, a styryl 
derivative, a cyanine derivative, A merocyanine derivative, an oxo-Norian derivative, an acridine 
derivative, an azine derivative, A thiazin derivative, an oxazine derivative, an indoline derivative, an 
azulene derivative, An AZURENIUMU derivative, a squarylium derivative, a porphyrin derivative, 
A tetra-phenyl porphyrin derivative, a thoria reel methane derivative, a tetra-benzoporphyrin 
derivative, A tetra-pyrazino porphyrazine derivative, a phthalocyanine derivative, a tetraaza 
porphyrazine derivative, A tetra-kino KISARIRO porphyrazine derivative, a naphthalocyanine 
derivative, A pyrylium derivative, a thio pyrylium derivative, the Thet Rafi Lynne derivative, An 
annulene derivative, a SUPIRO pyran derivative, a SUPIRO oxazine derivative, a thio SUPIRO 
pyran derivative, An organic ruthenium complex etc. is mentioned. Still more specifically The 
volumes for big river HARASHIN, The coloring matter and the sensitizer of a publication are 
mentioned to the volumes on volume [ for "coloring matter handbook" (1986, Kodansha) big river 
HARASHIN ], and "chemistry of functional coloring matter" (1981, CMC) Ikemori ******, and a 
"special function ingredient" (1986, CMC). Two or more sorts of these may be used by the ratio of 
arbitration if needed. 

[0016] Below, the photopolymerization initiator (D) used by this invention is explained. By 
considering as a constituent combining light sensitizing dye (C), the activity over light is raised and 
it is added by the purpose used as a very high sensitivity hologram record ingredient. 
[0017] As a photopolymerization initiator (D) suitable for such a purpose 2 and 2 — the - screw (o- 
chlorophenyl) -4, 4 ! , and '5, 5' — the - tetra-phenyl -1 and l 1 -- a bis-imidazole derivative like - 
biimidazole or bis(2, 4, 5-triphenyl) imidazolyl — An organic azide compound like an N-aryl glycine 
derivative [ like N-phenylglycine ], 4, and 4'-diazido chalcone, titanocene given in JP,61-151 197, A, 
an aluminum NATO complex given in JP,3-209477,A, etc. are raised. 

[0018] As a desirable photopolymerization initiator (D), they are British JP,1388492,B and tris 
(TORIKURORO methyl) given in JP,53-133428,A. - 2, such as 2, 4, and 6-triazine, 4, 6-permutation 
triazine compound, Organic peroxide, such as 3 [ JP,59-189340,A and given in JP,60-76503,A ], and 
a 3 f 4, 4 f -tetrapod (tert-butylperoxy carbonyl) benzophenone, JP, 1-54440, A, the European Patent No. 
109851, the European Patent No. 126712, "Journal OBU imaging Science (J. Imag.Sci.)", N-alkoxy 
pyridinium salt, such as the 30th volume, a metal arene complex given in the 174th page (1986), and 
l-methoxy-4-phenyl pyridinium tetraphenyl borate given in JP,63- 142345, A, Diphenyliodonium 
hexafluorophosphate, JI (p-tolyl) iodonium hexafluorophosphate, JI (p-tert-buthylphenyl) iodonium 
hexafluorophosphate, Diaryl iodonium salts, such as diphenyliodonium hexafluoroantimonate, 
Triphenylsulfonium hexafluorophosphate, diphenyl phenacyl sulfonium hexafluoroantimonate, 
Sulfonium salt, such as dimethyl phenacyl sulfonium hexafluorophosphate and benzyl-4-hydroxy 
phenylmethyl sulfonium hexafluoroantimonate, Onium salt, such as oxo-sulfonium salt, such as 
TETORAFENIRU oxo-sulfonium hexafluorophosphate, etc. is raised. 

[0019] As a desirable photopolymerization initiator (D), sulfonium organic boron complexes, such as 
iodonium organic boron complexes, such as diphenyliodonium (n-butyl) triphenyl borate given in 
JP,3-704,A, and diphenyl phenacyl sulfonium (n-butyl) triphenyl borate, dimethyl phenacyl 
sulfonium (n-butyl) triphenyl borate, etc. are raised especially. 

[0020] Moreover, the hologram record ingredient of this invention can add thermal polymerization 
inhibitor in order to prevent the polymerization at the time of preservation. As an example of the 
thermal polymerization inhibitor which can be added into the hologram record ingredient of this 
invention, p-methoxy phenol, hydroquinone, alkylation hydroquinone, a catechol, a tert-butyl 
catechol, phenothiazin, etc. can be raised, and, as for these thermal polymerization inhibitors, it is 
desirable to be added in the range of 0.001 to 5 weight section to the compound 100 weight section 
which has the ethylene nature unsaturated bond in which a radical polymerization is possible. 
[0021] Moreover, the hologram record ingredient of this invention is the purpose which controls a 
polymerization further, and it is possible to add the polymerization promotor represented by an 
amine, a thiol, disulfide, etc., a chain transfer catalyst, etc. As an example of the polymerization 
promotor which can be added into the hologram record ingredient of this invention, or a chain 
transfer catalyst, amines, such as triethanolamine and N,N-diethylaniline, thiols given [ USP / No. 
4414312 ] in JP,64-13144,A, disulfide given in JP,2-291561,A, thione given [ USP / No. 3558322 ] 
in JP,64-17048,A, and O-acyl thio hydronalium KISAMETO given in JP,2-291560,A and N-alkoxy 
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pyridine thione are raised, for example. The hologram record ingredient of this invention may be 
fijrther used according to the purpose, mixing with deoxidizers, such as a phosphine, phosphonate, 
and phosphite, a reducing agent, an antihalation agent, a plasticizer, a leveling agent, an ultraviolet 
ray absorbent, an antistatic agent, etc. 

[0022] The macromolecule polymer with which the hologram record ingredient of use by this 
invention does not have a ring or heterocycle in intramolecular (A), The monomer which contains a 
sulfur atom and an aliphatic series condensed multi-ring radical in intramolecular (B), It is possible 
to dissolve light sensitizing dye (C) and a photopolymerization initiator (D) into a suitable solvent at 
a rate of arbitration, to form the obtained solution as a film on a transparent base material optically, 
and to use it as a hologram record medium. The compounding ratio of each component of the 
hologram record ingredient of use by this invention The macromolecule polymer (A) which does not 
have a ring and heterocycle in intramolecular in essence preferably to all hologram record 
ingredients 10 - 90 % of the weight, The monomer (B) which contains a sulfur atom and an aliphatic 
series condensed multi-ring radical in intramolecular still more preferably preferably 30 to 70% of 
the weight 10 - 90 % of the weight, A photopolymerization initiator (D) uses [ light sensitizing dye 
(C) ] 0.01 to 1% of the weight still more preferably 0.001 to 10% of the weight preferably 0.01 to 
1% of the weight still more preferably 0.001 to 10% of the weight 30 to 70% of the weight still more 
preferably. Moreover, as for light sensitizing dye (C), it is desirable to prepare concentration so that 
the permeability to the laser light for an exposure in the time of forming as a film on a transparent 
base material optically, and considering as a hologram record medium may become 10% or more. 
By choosing such a compounding ratio, the hologram record ingredient which has high diffraction 
efficiency and a high sensibility property can be obtained. 

[0023] This is used [ by dissolving the hologram record ingredient of the above presentation ratios in 
a suitable solvent ] as a hologram record medium by making it form as a film on base materials, such 
as a glass plate, a plastic sheet, and plastic film, directly by using a spin coater, a roll coater, a knife 
coating machine, or a bar coating machine. The hologram record medium obtained here may form 
the protective layer for oxygen cutoff on the film further. A protective layer is ********** about the 
film or plates made from plastics, such as polyolefine, a polyvinyl chloride, a polyvinylidene 
chloride, polyvinyl alcohol, or polyethylene terephthalate. Moreover, ********** [ s also good in a 
glass plate. Moreover, in order to raise airtightness between a protective layer and a film (reaching) 
or between a base material and a film, a binder or an organic solvent may be made to exist. After 
fixing to an electrode holder etc. so that it may not be influenced of vibration, the hologram record 
medium obtained by making it like above irradiates light laser, such as helium-Cd laser, Ar ion laser, 
helium-Ne laser, Kr ion laser, and ruby laser, and performs hologram record. An example of optical 
system is shown in Fig. 1. Thus, the recorded hologram needs to apply light or heat for fixing of a 
part for an unexposed part, and a part with little light exposure. The light or ultraviolet radiation, 
such as a carbon arc lamp besides the light laser shown previously, a high pressure mercury vapor 
lamp, a xenon lamp, a metal halide lamp, a fluorescent lamp, and a tungsten lamp, are used for light. 
Moreover, as for heat, it is desirable to heat between 40 degrees C and 160 degrees C. Furthermore, 
light and heat may be applied to coincidence or light and heat may be separately applied to this 
hologram by which hologram record was carried out. Moreover, actuation of exfoliating a protective 
layer before and after applying light or heat may be performed. 
[0024] 

[Function] The hologram record ingredient of use by this invention is characterized by including the 
macromolecule polymer (A) which does not have a ring or heterocycle in intramolecular, the 
monomer (B) which contains a sulfur atom and an aliphatic series condensed multi-ring radical in 
intramolecular, light sensitizing dye (C), and a photopolymerization initiator (D). It is thought that 
the polymerization of the monomer (B) which light sensitizing dye (C) will absorb and excite laser 
light to the hologram record medium created using this hologram record ingredient if hologram 
exposure is carried out, and this induces decomposition of a photopolymerization initiator (D), and 
generates a free radical, consequently contains a sulfur atom and an aliphatic series condensed multi- 
ring radical in intramolecular is carried out. Under the present circumstances, although interference 
of light takes place in a hologram record medium according to hologram exposure, in the strong part 
of interferential action, the polymerization reaction of the monomer (B) which contains a sulfur atom 
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and an aliphatic series condensed multi-ring radical in intramolecular arises. Here, a refractive-index 
difference arises between the polymerization object produced by this polymerization reaction, and 
the macromolecule polymer (A) which does not have a ring or heterocycle in intramolecular, and a 
hologram is formed. 

[0025] Furthermore, after hologram exposure, by adding the tail end process by light or heat, the 
polymerization of the unreacted monomer (B) which contains a sulfur atom and an aliphatic series 
condensed multi-ring radical in intramolecular is promoted, it is chemically stable and a hologram 
without aging is manufactured. Moreover, extant light sensitizing dye (C) is effectively decolorized 
by down stream processing, and the transparency of a hologram is made to improve by it after this. 
On the other hand, since both the macromolecule polymer (A) and the monomer (B) are 
characterized by using the compound which does not have a ring or heterocycle for the 
intramolecular, the hologram record ingredient of use by this invention came to have the features, 
like the formed hologram does not yellow also in long duration exposure to actinic rays, such as 
sunlight. 
[0026] 

[Example] Based on an example, this invention is explained more to a detail below. In each 
following example, especially, the section expresses the weight section, as long as there is no notice. 
[0027] Polyvinyl acetate as a giant-molecule polymer (A) which does not have example 1 ring or 
heterocycle in intramolecular The 100 sections, Dicyclopentanil JICHIOCHI acrylate (refractive 
index = 1.51) as a monomer (B) which contains a sulfur atom and an aliphatic series condensed 
multi-ring radical in intramolecular The 90 sections, The sensitization liquid which consists 
dichloromethane of the 1000 sections considering diphenyliodonium hexafluorophosphate as the 2.5 
sections and a solvent considering a 3 and 3'-carbonyl screw (7-diethylamino coumarin) as the one 
section and a photopolymerization initiator (D) was prepared as light sensitizing dye (C). The 10-mil 
applicator was used and applied on the 100x125x3mm glass plate, this sensitization liquid was dried 
for 10 minutes in 50-degree C oven, and the hologram record medium was created. The thickness of 
the sensitization layer after desiccation was 29 micrometers. 10% water solution of polyvinyl alcohol 
was further applied to this by the 3-mil applicator as a protective layer at the sensitization layer side. 
The optical system for hologram creation shown in this hologram record medium at drawing 1 is 
used, and it is 488nm light of Ar ion laser by two beam interference Light exposure 10 mJ/cm2 
Hologram exposure was performed. After carrying out hologram exposure, one side of the further 2 
flux of lights was intercepted, and it exposed to the same light exposure as hologram exposure, and it 
was left in 100-degree-C oven after that for 1 hour. Diffraction efficiency was measured with the 
ART25C mold spectrophotometer made from Jasco Industry. This equipment can install a 
photograph multimeter with a slit with a width of face of 3mm on a periphery with a radius 
[ centering on a sample ] of 20cm. Incidence of the homogeneous light with a width of face of 
0.3mm was carried out to the sample at the include angle of 45 degrees, and the diffracted light from 
a sample was detected. The ratio of the biggest value except specular reflection light and the value 
when not placing a sample but receiving direct incident light was made into diffraction efficiency. 
The result of the diffraction efficiency of the obtained hologram, playback wavelength, shelf life, 
and a radiationproofing test was shown in Table 2. 

[0028] as the example 1 of a comparison - an example of 5 comparisons, it is each 90 ****** instead 
of dicyclopentanil dithio acrylate by the same approach as an example 1 about phenoxy ethyl 
acrylate (refractive index = 1.52), laurylacrylate (refractive index = 1.44), tetrahydrofUrfuryl acrylate 
(refractive index = 1 .46), cyclohexyl acrylate (refractive index = 1 .46), and triethylene glycol 
diacrylate (refractive index = 1 .46) — it carried out using the record medium. Although the hologram 
which has 80% of diffraction efficiency was obtained in the case (example 1 of a comparison) where 
phenoxy ethyl acrylate is used, it yellowed by the radiationproofing test (for 25 degrees C, 50,000 
luxs, and ten days) in fade meter. Moreover, the hologram was not obtained in any examples other 
than phenoxy ethyl acrylate (examples 2-5 of a comparison). 

[0029] The hologram was created for the macromolecule polymer (A) which does not have in 
intramolecular the ring or heterocycle shown in Table 1 instead of like two to example 5 example 1 
using the 100****** hologram record medium. [ polyvinyl acetate ] A result is shown in Table 2. 
The hologram good in any case was obtained. 
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[0030] The hologram was created for the monomer (B) containing a sulfur atom and an aliphatic 
series condensed multi-ring radical instead of dicyclopentanil dithio aery late like six to example 1 1 
example 1 using 90 ****** hologram record medium to the intramolecular shown in Table 3. A 
result is shown in Table 4. The hologram good in any case was obtained. 
By the same approach as 12 to example 16 example 1, the hologram was created for the light 
sensitizing dye (C) shown in Table 5 instead of the 3 and 3'-carbonyl screw (7-diethylamino 
coumarin) using 1 weight ****** hologram record medium. A result is shown in Table 6. The 
hologram good in any case was obtained. 

By the same approach as 17 to example 20 example 1, the hologram was created for the 
photopolymerization initiator (D) shown in Table 7 instead of diphenyliodonium 
hexafluorophosphate using the 2.5 weight ****** hologram record medium. A result is shown in 
Table 8. The hologram good in any case was obtained. 
[0031] 
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[Effect of the Invention] The hologram which crossed to the large wavelength field, is chemically 
stable at high sensitivity, and gave high resolution, high diffraction efficiency, and high 
transparency, and was excellent in lightfastness is manufactured simple by using the manufacture 
approach of a hologram using the hologram record ingredient of this invention, the medium for 
hologram record, and it. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the 2 flux-of-light aligner for hologram creation 
[Description of Notations] 
1 : Laser oscillation equipment 
2: Mirror 
3: Lens 

4: Spatial filter 

5: Base material (glass plate) 

6: Hologram sensitization layer 

7: Protective layer (polyvinyl alcohol film) 

[Translation done.] 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. ' 



DRAWINGS 




[Translation done.] 
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